Insulin-like growth factor-I and the cytokines IL-3 and IL-4 promote survival of progenitor myeloid cells by different mechanisms.
Hormones, such as insulin-like growth factor-I (IGF-I), and cytokines, like IL-3 and IL-4, promote survival of progenitor myeloid cells. Here we demonstrate that IGF-I, IL-3 and IL-4 all significantly block activation of caspase-3 in promyeloid cells following growth factor deprivation. However, only IL-3 and IGF-I increase enzymatic activity and phosphorylation of the survival-promoting kinase Akt. IGF-I fails to reduce caspase-3 activity and cell death in the presence of the PI 3-kinase inhibitors, wortmannin and LY294002, whereas these blockers do not affect the ability of IL-3 to maintain cell survival. IL-4 inhibits caspase-3 activity and promotes promyeloid cell survival by a substrate for PI 3-kinase that is not Akt. These data establish that IGF-I inhibits activation of caspase-3 and promotes promyeloid cell survival through a PI 3-kinase-dependent pathway, whereas IL-3 does not. It therefore appears that signal transduction pathways for all three receptors converge upstream of caspase-3 to prevent apoptosis of progenitor myeloid cells, but their receptors differ in the intracellular substrates that are used to promote cell survival.